EXPERIENCES BUILDING A
EUROPEAN STYLE HOT WATER
CAMPUS DISTRICT ENERGY
SYSTEM IN NORTH AMERICA
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AGENDA

1. Energy Planning — Achieving stakeholder buy
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ABOUT SHERIDAN

Skilled Trades CaRTE=—— :
Oakville, Ontario Gongle Sanh
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INSTITUTIONAL PAIN POINTS

RAMBGOLL
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BROADER GOALS

Efficiency Reliability

Economics : A Environment

Role Model Curriculum
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SETTING GOALS

Standard Energy Plan

Breakthrough Energy Plan

Built on Expected
Performance

Uses a Forecasting Approach
Builds Technical Case, Then
Financial

Predetermines an Approach

Uses Simple Financial Models

Energy Savings < 20%

Drives Exceptional
Performance

Uses a Backcasting Approach
Builds Both Cases
Simultaneously

Suggests Approaches, Then
Tests

Uses Integrated Financial
Models

Energy Savings > 50%
Inspires Organization
Establishes Leadership
Position

RAMBGOLL
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MAINTAIN PLANNING OWNERSHIP

« Supports Organizational Learning and Growth

« Leverages Competencies Within Organization
« Leverages Competencies Around Organization

« Aligns Team Around Implementation
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SET FRAMING GOALS

7% Internal Rate of Return

50% Reduction in Source
Energy Consumption
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CONSTRUCT SCENARIOS
| Base Case |

-

|  Scenario 1: Gain Control & Metering |

.~ 4

I Scenario 2: 1 + Building Efficiency Investments I

-

| Scenario 3: 2 + Integrated Energy Distribution |
|Traf: Steam to H/'W |

| Davis: Connect.Buildings |

| Scenario 4: 3 + Energy Distribution & Supply

Traf: Boilers / _ _
Absorption / CHP DV: Boilers / CHP
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SHERIDAN'’S RESULTS
Condition Energy (MWhlyear) Emissions Savings (%)

Scenario Gas Electricity Electricty Total Total CO; (mt) Energy
Purchase conversion onsite Source?) on site Source

Including PV
Constant CO2-Index Electricity

Baseline 2010 19,900 28,300 57,500 48,200 105,700 9,660 0% 0% 0%
2035 Results
0 | Scenario 0: Base Case 23,300 31,100 63,100 54,400 117,500 10,900 -
1 | Scenario 1: Gain Centrol | 16,100 19,200 39,000 35,300 74,300 7,080 35%

p | Scenario 2: Gain Control | 45 454 | 4300 26,400 25100 | 51,500 5,030 54%
and Building Efficiency

Scenario 3: Integrated

3 e 12100 | 13,000 26,400 25100 | 51,500 | 5,030 54%
Energy Distribution

4 |Scenariod:Integrated | 5, 400 | 4600 9,300 20000 | 38300 | 5820 47%
Energy Supply

*) Source energy: Energy used on site plus energy losses in electricity generation and distribution
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Building Automation
Operator Display

enteliWEB™

Outside Air Temperature  29.4°C

1st Floor

Outside Air Humidity 41.6%RH
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Energy Lighting

S unger construction

Sheridan College Trafalgar C-Wing Sherldan
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r, Hundreds of Pounds of
Copper Cabling Removed

RAMBGOLL



http://sheridancollege.ca/

G Wing: Thermal and Flow
Meters Interfaced to BAS |



http://sheridancollege.ca/
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@ KAIZEN . Energy . .
E Wing Hot Water Kaizen Metering

Dashboard

Performance No Comparison Baseline Comparison Target Comparison Breakdown

Utilities: 6 m

A Water Volume 4.589 m?3 « 2015-01-29 »
’

4,589.45m* Sun Mon Tue

15,774.15kWh

Low Usage
1,490.88 kK\Wh or lower

Consumption for January 2015

Consumption (kWh)

Day

. Get
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BUILDINGS - DAVIS CAMPUS
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LEED BUILDING STUDY - 2013

Source EUI (MJ/m?)
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400 480
Source: Scofield, John H. Efficacy of LEED-
certification in reducing energy consumption and
greenhouse gas emission for large New York City
office buildings. Energy and Buildings (December
2013). Elsevier.



RESULTS - NEW BUILDINGS
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AGENDA

2. European Design — Advantages & highlights
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AND

3% STANDARDS
“‘"‘ INTERNATIONAL IMPACT

Standards Worldwide

' ‘- fi;‘ - _ . -’ /
ASME B36.10 @Welded and Seé“r.r;llesg VWoaaht'EN 10216 ’Seamless Steel Pipe
1 IP'Pe EN 10217 | Welded Steel Pipe
“ASTEM A53 MSteel Pipe h ¥
:EASTEM A106 !§Seamless Steel Pipe X : i
= 4 ~EN 253 * District Heating Pipes
~ASTM F2165 ;Pre—InsuIated Bonded Piping §EN 448 :':‘-;District Heating Fittings =
= 5 ~EN 488 _District Heating Valves =
= ZEN 489 ZDistrict Heating Joints
1 iASME B31.1 Power Piping ZEN 13941 =Design and Installation ;=
- - ' =“of District Heating Pipes.*
::EN 14419 ;*-:_Surveillance Systems &
R T IO gl e TR e T ; s = «;‘i»-u-a\.;in‘-..;z‘-‘f-‘-a-i;« BT RN
> Ty T L P, ,,?:f:' AR 1 i e e < S A


http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwijyLvuj77MAhVEiywKHQ7uD8UQjRwIBw&url=http://info.craftechind.com/blog/what-is-astm-international&bvm=bv.121099550,d.bGg&psig=AFQjCNFQW0pnYTIiLtrcJoOvqOK5EUq6xQ&ust=1462372396835959
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwijyLvuj77MAhVEiywKHQ7uD8UQjRwIBw&url=http://info.craftechind.com/blog/what-is-astm-international&bvm=bv.121099550,d.bGg&psig=AFQjCNFQW0pnYTIiLtrcJoOvqOK5EUq6xQ&ust=1462372396835959
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjs28Kgk77MAhULFywKHXDzAnkQjRwIBw&url=http://www.rbi.risk-technologies.com/&psig=AFQjCNHqI2hMoGGl5oec-dWbtlvg7aolYA&ust=1462373308270323
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjs28Kgk77MAhULFywKHXDzAnkQjRwIBw&url=http://www.rbi.risk-technologies.com/&psig=AFQjCNHqI2hMoGGl5oec-dWbtlvg7aolYA&ust=1462373308270323

PIPING INSTALLATION
BEST OF BOTH CONTINENTS
ASME vs. EN STANDARDS

Temp = < 100°C (212°F)
Pres. = < 10 bar (145 PSI)

X-Ray not required « X-Ray required on 10% of welds
Alignment to be within 2mm « Alignment to be within 1mm
Hydrostatic pressure test to be 1.5 « Pressure test is not required, but
times the design pressure, held for weld leak tightness test of all welds
10 minutes, then reduced to design is

for leak test
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Davis Campus District
Energy Infrastructure

McLaughlin Road

district heating pipes

district cooling pipes

district energy centre
existing sheridan buildings

future development
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Trafalgar Campus District
Energy Infrastructure

gy

peoy mbjuyey

district heating pipes

district cooling pipes
district energy centre

existing sheridan buildings
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QUALITY CONTROL

Supplement A

RAMBGOLL

Dat 2016

Pipe Control Plan

Task

What is

.

\ aiio

‘ Send to Inspection -

Controlled

Before start

Welding procedure
WPS

Weiding proce]

Supplement B
RAMBOLL

Date: 20-04-2016

Civil Contrg

RAMBGLL

| Leak Tightness Test

QA doc. no

Project name:

RAMBGLL

Pipeline system:

Pipeline section:

[ Installing Joint Casing

QA doc. no.: |

Welding certificates Welders Reference to drawi Project name: | | Date: | |
Subject Reference Time and frequency of Project number:
Joint certificates Joint casing No. of control Control method control Testing liquid: - | RAMBALL
QA program Quality LEnITELE Datet Pipeline system: m
Material control b | Dragina permits RAMBGLL Ambient temperatuf| Pipeline section:
| Pipe Cleaning QA doc. no.: |
Hg?':fcen‘:mnq pipes Allused mates 2 | Line information Air pressure Reference to drawing:
QA - Pipe and Welding Log [ Project name: | [ Date: [
Main- and disposal- Al used mate 3 | sign and traffic planni
valves etc Date: [ Project number: | [ Authar: |
4 | ©rainal conditions insff |Pipe and welding contractor name: N
Process control & doct Time: Contractor: " -
oc: Pipeline system:
5 | Education / Occupatiof® project No. or Name: Pressure: ini :
Welds Visual control Health and Safety Il Fitter (name and initials): Pipeline section:
Welds Leak test 6 | Work Schedule Drawing no.: Placement of air prg Reference to drawing:
Supply:
Welds Xeray Gontrol || | 7 | Proposal for Qa - foldg ey Filed out by the Fitte[ .
Component Pipe dim. Length Weld no. Qutlet:
Joints Visual control Material control ) Surrounding temperature: =
(Pipe - bend - branch etc.) mm meter Suppl | Return ‘ cceptance of air P
10 | Gravel quality Air pressure Psi / Bar =
Pipe Cleaning Purity
12 | Hot halt L
Electrical 2 ot mix asphal Start End
Alarm Wires Connection
13 | Cther matenals |'n-na:
Final control Joint no.
| Cleaning section:
Per section/arg
Surveillance system Erte e Process control
14 | offset 5| e
~ @
@ c#l [ B
2l |[£5| 5| 2
15 | Excavation AR R
= cl
16 | Shoring B EIIER
5|5E| & I
17 | Handling of district he: SRR
pipes Pipe section: Z|o2|oz| | & [Notes
18 | Marking net
1g | Backiling
20 | Compression
21 | Paving work
3 | Asphalt pavements,
ks Leak tightness test
Final control =
| Final walkthrough insp) sure
24
delivery
" "
Init.
Completed by: Date: Pipe Cleaning approv [ [ | O ves ]




AGENDA

3. Procurement — Right sourcing
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' Shipping & Receiving
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AGENDA

4. Construction — Lessons learned
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OWNER - LESSONS LEARNED

« Certified welding procedures as part of tender
requirements

« Thoroughly investigate existing site conditions
« Single-person responsibility for material

« Confirm proper use

« Carefully track stock

« Know your contract rights, and theirs

« Site coordination is important
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CONSULTANT - SITE INSPECTION
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AGENDA

5. NeXxt steps — Connecting buildings
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ENERGY CENTRES & CONNECTIONS
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SOLAR PHOTOVOLTAIC
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THANK YOU

QUESTIONS?

JOHRA@ramboll.com
Herbert.sinnock@sheridancollege.ca
Katherine.rinas@sheridancollege.ca

READ MORE ON OUR WEBSITE:
WWW.RAMBOLL.COM/ENERGY
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